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Grant No. AFOSR-83-0180

Report

Gordon Research Conference on Atomic Physics

-his grant nrovided financial support for the Gordon Conference on
c-. Physics held July 4-8, 1983 at Colby-Sawyer College, New London,

e: Ean shire. It was attended by 147 conferees representing the U.S.,
gan d, Canada, France, West Germany, Finland, The Nethcrlands, Sweden,

and itzaly. There were 20 foreign scientists in attendance. Of the U.S.
partizipants, 41 represented government laboratories, 4 came from industrial
laboratories, and the remainder from universities.

The scientific sessions covered many aspects of atomic physics and the
related area of spin-aligned hydrogen and helium. The atomic sessions
inzu:_ed Collisions and Dielectronic Recombinations, Photoionization of

and %olecules, Cooling and Trapping of Atoms and Ions, New Results
in _ -ectroscopy and Nolecular and Continuum States. A copy of the program
is aztached. The scientific content of the conference was intense and
s:f...at-ng and many favorable comments were provided by the narticinants.
in azcizion, the conference brought together scientists working in diverse
areas o: atomic physics as well as spin-aligned hydrogen and helium.

The conference was a great success and the Air Force Office o. Scientific Research's
in- =ial snport played a strong role in this success.
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CORDON CONFERENCE ON ATOMIC PHYSICS

July 4-8, 1983

Colbv-Saw'er College, New London, New Hampshire

Scientific sessions with names of invited speakers are listed below.

Participants are urged to present recent research results at the poster

session. Afternoons will be open for discussion and recreation except

for the late -fternoon poster session on Monday and the 4:00 P11 session

on Wed.

SESSIONS

MIon. morning. Photoionization of Atoms: D. Ederer (Chair), S. Harris,

A. Starace, T. Mcilrath, F. Wuilleumier, M. Krause, W. Cooke.

Mon. afternoon. Poster Session.

'!on. evening. Collisions and Dielectronic Recombination: S. Shafroth (Chair),

G. Dunn, J. 1in. McGowan, P. Dittner, J. Tanis, S. Shafroth, D. Pritchard.

Tues. morning. Cooling and Trapping I: H. Dehmelt (Chair), R. Van Dyck,

G. Werth, U. Itano, U. Phillips, J. Prodan, D. Larson.

Tues. evening. New Results in Spectroscopy: H. Metcalf (Chair),

S. Chu, 1. Parkinson, I. Lindgren, D. Kleppner, J. Franson.

W;ed. morning. Spin-Aligned Hydrogen and Helium: D. Kleppner (Chair),

T. Greytak, W. Hardy, I. Silvera, D. Lee, F. Lalo.

Wed. afternoon (4: 00 PM). Spin-Aligned Hydrogen II (Workshop): I. Silvera (Chair),

A. Lagendijk, ". Ristig, S. Jaakkola, P. Entel, A. Greenberg, B. Vet Haar.-

Wed. evening. Molecular Continuum States: A Temkin (Chair), M. Morrison,

J. Dehmer, V. McKoy, C. Noble, L. Collins, P. Langhoff, H. Le Dourneuf.

Thurs. morning. Cooling and Trapping II: R. Marrus (Chair), D. Church,

V. Balykin, M. Prior, V. Minogin, A. Dalgarno.

Thurs. evening. Banquet
Fusion: Spin-Polarized Nuclei and Charge Transfer:

J. Cecchi (Chair), J. Cecchi, W. Happer and R. Knize,

C. Bottcher.

Fri. morning. Photoionization of Atoms and Molecules: R. Freeman (Chair),

D. Shirley, C. Greene, T. Lucatorto, J. Berkowitz, I. O'Halloran,

Z. Levine.



Alpihabetical List of Speakers for 1983 Gordon Conference on Atomic Physics

(as of June 17, 1933)

V. 1. Balvkin (Moscow): "Laser Velocity Monochromatization and Cooling of Atoms in

Seam; Study of Diffusion Effects"

J. 3erKow:itZ (Ar;onne): Title to be announced

J. Berlinskv and W. Hardy (UBS): "Experiments on Spin-Polarized Atomic

Hydrogen at UBC"

C. Bottcher (Oak Ridge): "Numerical Studies of Atomic Collisions"

J. Cecchi (Princeton Plasma Lab): "Spin-polarized Fusion" the confluence of

Atomic, Nuclear, and Plasma Physics"

S. Chu (Bell Labs): "Measurement of the Positronium 1 3S 1 - 2 3S Two-Photon Transition"

D. Church (Texas A & M): "Charge Transfer to Stored, ulti-Charged Ions"

L. Collins (Los Alamos): "Linear algebraic and optical potential approaches to

electron scattering"

W. Cooke (USC): "Two Electron Atoms"

A. Dalgarno (Harvard): "Charge Transfer of Multiply-Charged Ions at Low Energies"

J. Dehmer (Argonne): "Resonance Processes in 'olecular Photoionization"

P. Dittner (Oak Ridge): "Dielectronic recombination of high-charge-state heavy ions
"

G. Dunn (JIL\): "Electron-Ion Collisions: Resonances"

P. Entel (Duisberg): "Equilibrium and Non-Equilibrium Condensation of Spin-

Polarized Atomic Hydrogen"

J. Franson: "Optical Interferometer Data in Support of Local Theories"

A. Greenberg (CNRS, Grenoble): "Experiments on Spin-Aligned Hydrogen at Grenoble"

C. Greene (LSU): "Electron Correlations: the Long and the Short of it"

T. Greytak (MIT): "Experiments on Spin-Polarized Atomic Hydrogen at MIT"

. Happer and R. Knize (Princeton): "Polarization of Nuclear Spins by Laser

Optical Pumping"

S. Harris (Stanford): "Laser Techniques for XUV Spectroscopy"

. [tano (NBS): "Spectroscopy of Laser Cooled and Trapped Ions"

S. Jaakkola (Helsinki): "Accumulation, Pressurization, and Densities of

Spin Polarized tomic Hydrogen"

A. Krause (Oak Ridge): "The Study of Atomic Vapors with the Aid of Synchrotron

Radiation: A Iorn of Plenty"

F. Laloe (Paris): "Quantum Properties of Spin-Polarized 3lie"

P. Langhoff (Indiana): "Aspects of Atomic and Molecular Photoloization"

D. Larson (U. Virginia): "Spectroscopy of Trapped Negative Ions"

M. Le Dourneuf and Vo Ky Lan (Observatoire de Paris): "Excitation and

Rearrangement of Molecular Svstems by Electron and Photon Imnnct"



D. Lee (Cornell): "NMR-Induced Recombination in Spin-Polarized Hydrogen"

Z. Levine (Pennsylvania): "Dielectric Effects in Molecular Photoemission"

i. Lin;",-ren (Chaimers): "Atomic Hpverfine interaction-Theory and Exreriments"

T. Lucaterto (NBS): "Vacuum Ultraviolet Absorption Studies on Excited Atoms and ions"

J. Wn. ",cGowan (U. Western Ontario): "Dielectronic Recombination for Atoms and Molecules"

T. IcIlrath (U. M!aryland): To be announced.

V. 'McKov (Caltech): "Studies of Molecular Photoionization Processes"

V. :-inogin (Moscow): "Radiative Trans for Cold Atoms"

M. Morrison (U. Oklahoma): "An Overview of Theoretical Techniques for the

Calculation of Continuum States in Electron Molecule Scattering"

C. Noble (Daresbury): "R-matrix Methods for Molecular Continuum States"

M. O'Halloran (Stanford): "Alignment of Molecular Photoions"

. Parkinson (Harvard): "Recent Laboratory Measurements of Atomic
Parameters at the Center for Astrophysics"

W. Phillips (NBS): To be announced

M. Prior (Berkeley): "Trapped Multicharged Ion Collision Studies"

D. Pritchard (MIT): "A Simple Physical Theory of Rotationally Inelastic Collisions"

J. Prodan (NBS): "Atomic Beam Velocity Modification Using Laser Light"

M. Ristig (U. Koln): "Atomic Impurities in Liquid Helium"

S. Shafroth (North Carolina): "Relationship Between Resonant and Nonresonant Transfer
and Excitation (RTE&NTE) and Dielectronic Recombination: Sill+ on He"

D. Shirlev (Berkeley): "High Energy Photoemission for Atoms and Molecules"

I. Silvera (Harvard): "Spin Polarized Atomic Hydrogen"

A. Starace (Nebraska): "Recent Theoretical Progress in Atomic Photoio:Lization"

J. Tanis (U. Western Michigan): "Resonant Electron Transfer and K-Shell Excitation
in Ion-Atom Collisions"

R. Van Dyck (U. Washington): "A Precision Measurement of mrim e using Stored Ion
Spectroscopy"

B. Ver IHaar (Eindhoven): "Theoretical Aspects of Spin-Pelaxation in Stabilized Atomic
Hydrogen"

G. U.erth (U. Mainz): "Hfigh Resolution Microwave Spectra from Electrodynamically
Confined Ions"

F. '.,uilleumier (LURF): "Collisional lonizatio:,, Photolonization, and Autoionization
in Laser Excitcd Atomic Vapors"

Session Chairmen
J. Cecchi (Princeron) D. Klippner (M1IT) S. Shafroth (N.C.)
H. Dehmelt (U. Washington) R. :Iarrus (Berkeley) A. Temkin (NASA)

D. Ederer (NS) It. Metcalf (SUNY) I. Silvera (Harvard)
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Registration List

Agassi. Dan A 201 Lienstock, Sergio P 205

niversitv cf Rochester Harvard - Smithsonian Ctr. for
Phvsic 1 C pt. Astrophysics
Rochestcr. NY 14627 60 Garden St.

Cambridge, MA 02138

Anderson. Nils C 305
Universitv of Colorado Blatt, Rainer P 207
Joint Inst. for Lab. Astrophysics University of Colorado
Boulder, CO S0309 Joint Inst. for Lab. Astrophysics

Boulder, CO 80309

Baird, James C. A 207
Brown University Bottcher, C. S 100
Dept. of Chemistry Oak Ridge National Lab.
Providence, RI 02912 Bldg. 5500, PO Box X

Oak Ridge, TN 37840
Balvkin, V. S 106
institute of SoectroscopV Brandenberger, John R. C 2i0
U. S. S. R. Academy of Science Lawrence University
142092 Troizk M1oscow, U. S. S. R. Dept. of Physics

Appleton, WI 54912
Bearman, Gregorv P 201
Jet Propulsion Lab. Camparo, James C. P 2108
4800 Oak Grove Dr. 238/420 The Aerospace Corp.
Pasadena, CA 91109 PO Box 92957 - Bldg. A6 - M2-253

Los Angeles, CA 90009
Bergeman, Thomas C 305

S. U. N. Y. at Stony Brook Cardon, Bartley A 329
Physics Dept. Harvard - Smithsonian Ctr. for
Stony Brook, 'Y 11794 Astrophysics

60 Garden St.
Berkowitz, Joseph P 203 Cambridge, MA 02138
Argonne National Lab.
Physics Div., 9700 S. Cass Ave. Carlson, Thomas A 309
Argonne, IL 60439 Oak Ridge National Lab.

PO Box X
Bhaskar, N. D. C 310 Oak Ridge, TN 37830
Princeton University

Jadwin Hall, PO Box 708 Cecchi, Joseph P 206
Princeton, NJ 08540 Princeton University

PO Box 451

Bieniek, Ronald S 208 Princeton, NJ 08544
University o Missouri - Rolla

Dept. of Physics Chu, Steven C 103
Rolla, MO 65401 Bell Labs - 600 Mountain Ave.

Murray Hill, NJ 07974
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r. 103 Pietncr, -'ter '. C 102
3exJs ,, 6 C.Universv Ufak :idge National Lab.
'.si Leat. U hvsics Div. , PC, box

Co TX -7843 kUak Ridge, TN 37830

Clark, Charles S 102 Dunn, gordon C 102

National Lureau of Standards University of Colorado
..a shin utan, DC 20234 Joint Inst. for Lab. Astrophysics

S D 2Boulder, CO 80309

Clinu, Richard C 101
lPurduc Unviversity Dunning, F. Barry P 210

Dept. of Physics Rice University
Dest Lf Py i Dept. of Space Physics,N s t i a ya e t t e , I N' L79 0 7

Houston, TX 77251

Collins. Lee A. C 201

Los Alamos National Lab. Ederer, David L. C 104

Group T-4, MS B212 National Bureau of Standards

Los Alamos, NM 87544 Bldg. 221, Rm. A251

Washington, DC 20234

Cooke. William M 14

University of Southern California Eliel, Eric P 303

Physics Dept. Harvard University

Los Angeles, CA 90089 Physics Dept., 15 Oxford St.

Cambridge, MA 02138

Cromer, Christopher L. A 209

National Bureau of Standards Elton, Raymond C. C 203

221/A251 
Naval Research Lab.

'.ashington, DC 20234 Code 6505
Washington, DC 20375

Dalgarno, Alexander P 204

Harvard - Smithsonian Ctr. for Elton, Patricia C 203

Astrophvsics 
(Guest of Raymond C. Elton)

60 Garden St.

Cambridge, M 02138 Entel, Peter C 104

Theoretische Physik, FB 10

Dehmelt, Hans P 202 Universitat - GH - Duisburg

University of Washington Postfach 1016 19

Physics Dept., FM-15 4100 Duisburg 1, WEST GERMANY

Seattle, WA 98195
Ertmer, Wolfgang P 207

Dehmer, Joseph P 301 University of Colorado

Argonne National Lab. Joint Inst. for Lab. Astrophysics

Building 203 
Boulder, CO 80309

Argonne, IL 60439
Falcone, Roger W. C 106

DeSerio, Robert P 212 Stanford University

Oak Ridge National Lab. 
Ginzton Lab.

PO Box X, Bldg. 5500 
Stanford, CA 94305

Oak Ridge, TN 37830
Fine, Joseph C 207

Dickinson, Alan S. C i01 National Bureau of Standards

University of Newcastle Upon Tyne 
B 248, Chemistry

School of Physics Washington, DC 20234

Newcastle Upon Tyne NEI 7RU

ENGLAND Fine, Sara C 207

(Guest of Joseph Fine)
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CornL11 Univcrsitv M. I. T.
Dept. of "ihvsics. Clarl: Hall Loom 13-2074

t : Y 1853 (.ambridgc, .A% 021i9

Franson, Jim A 203 Guella. Thomas C 204
Johns Hopkins Unvivers ity New York University
Applied Physics Lab. Physics Dept.
Johns Hopkins Rd. Mayer Hall of Phvsics
Laurel, MXD 20707 4 Washington Place

New York, NY 10003
Franz. Frank P 300
Indiana Universitv Guella, Golda C 204
Swain Hall West, Dept. of Physics (Guest of Thomas Guella)
Bloomington, IN 47405 *

Hardy, Walter P 308
freed. Jack H. P 304 University of British Columbia
Cornell Lniversitv Physics Dept.
Baker Lab. of Chemistry Vancouver, B. C., CANADA V6T-11.'5
ithaca, NY 14853

Harris, Stephen Non-Res.
Freeman, Richard R. M 14 Stanford University
Bell Labs, IE-338 Edward L. Ginzton Lab.
Xurrav Hill, NJ 07974 Stanford, CA 94305

Godfried, Herman P. P 303 Hess, Harald S 103
Harvard University M. I. T.
Lyman Lab., 15 Oxford St. Rm. 13-2061, Physics Dept.
Cambridge, '!A 02138 Cambridge, MA 02139

Goldman, Victor C 106 Hill, Robert N. C 209
Harvard University University of Delaware
Dept. of Physics Physics Dept.
Cambridge, MA 02138 Newark, DE 19711

Goodman, Gordon S 205 Hill, Jo Anne C 209
Communaissance & Argonne Nat'l Lab. (Guest of Robert N. Hill)
Physics Dept. (Ar:-onne)
Box 422 Holbrow, Charles C 214
Downers Grove, IL 60515 Colgate University

Dept. of Physics & Astronomy
Goodman, Nancy S 205 Hamilton, NY 13346
(Guest of Gordon Goodman)

Holbrow, Mary C 214
Greenberg, Allan P 305 (Guest of Charles Holbrow)
SNCI - Centre National de la
Recherche Scientifique Hunter, Larry A 207

BP 166X, 25 Av. des Martyrs Amherst College
38042 Grenoble, FRANCE Physics Dept.

Amherst, MA 01002
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.:nS . iInie'W A 206 Knight, Randall P 200

xg:, 're: Univers4 t  Ohio Otate University
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wingki, nika A 206 Knize, Randall S 301

(Guest of Tbigniew iwinski) Princeton University
PO Box 451

Jaakk.'ia. Simo N 11 Princeton, NJ 08544

University of Turku
1ihuri Physical Lab. Krause, Manfred 0. S 304

20500 7urku 50, FINLAND Oak Ridge National Lab.
PO Box X

Jia-Ling, Cai M 5 Oak Ridge, TN 37830

.lew York University
Washincton Place, >lever Bldg. Kuyatt, Chris E. C 208

xvsics Dept. National Bureau of Standards

.:ew York. NY 10003 Room C229 RADP
Washington, DC 20234

Johnson, B. Carol P 101

zarvard University Kuvatt, Patricia L. C 208

Astronomv Dept., 60 Garden St. (Guest of Chris E. Kuyatt)

Cambridge, MA 02138
Kwong, Victor H. S. M 6

Johnson. Brant M 5 Harvard College Observatory

Brookhaven National Lab. 60 Garden St.

Physics Dept.. Bldg. 901A Cambridge, MA 02138

pton, NY 11973
Kyrola, Erkki M 7

Johnson, Charles E. S 101 University of Rochester

:orth Carolina State University Dept. of Physics & Astronomy

Physics Dept. Rochester, NY 14627

Raleigh, NC 27650
Lagendijk, AD A 205

Kelly, Hugh P. M 3/4 University of Amsterdam

Universitv of Virginia Valckenierstr. 65, Amsterdam

Physics Dept. THE NETHERLANDS

Charlottesville, VA 22901 ,,
Laloe, Franck C 212

Kim, Yong W. C 206 Lab. de Physique de l' E. N. S.

Lehigh University 24 Rue Lhomond

Dept. of Physics, Bldg. 16 F 75005 Paris, FRANCE
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Laloe, Suzanne C 212
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Lee, Mavid 1. N 12 Maley, Martin N 18
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Levine. Zachary S 212 Manson, Stephen M 18
University of Pennsylvania Georgia State University
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Philad.elphia, PA 19104 Atlanta, GA 30303

L ev. -aurent M 9 Marrus, Richard , 11
Cornell University University of California
University Park, Fill Dept. of Physics
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kindgren, Ingvar C 303 Matthias, Eckart M 15
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